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m-^m 1 1 

(N) _o- (Rl) Si (R2) - (C6H4) - (CH2) n-O-P (0R3) N 
(R4) (R5) (I) 

(^4-. (N) {4<£^(7)^^ V^a-v F3lJ±-^Oif*#t:-$) 19. Rl. R2. R4 2S:^^^R5 

im-^M 2 1 
m^m 3 ] 

im^m 4 ] 

i; >m*(7)#K^7&^~2 - vry 4 - - h n-7a.-;vj:-^;v^. N- (h^J^n 

^nT-fe^;l-) y7^f-;v»> Xi4. 4- [N-;^f-;v-N- (2, 2, 2. - h U "7 

°[W«5] 

o 

IW^:^ 6 1 

R 4:^t/R 5 {±R«i ~4(;ot;v^;v*. X{4-^"7^;v^-e 
^ . m^M 1-5 <^v>-f ti-j^^— ^t-lB«<^'ft'^^° 

8 ] 

[W*:^ 9 1 
[if 1 0 1 

5' -[0-(4.4' -v^ b^vh U^;^)], 3' -0-[4-0-(2->'Ty^-9^JV N,N-v^ y7°nn° 
;i/.i.x*nT 5 v;i/-i^M y 7"n tf;vvi; ;v] ^5 >^VT-^ lfaft<7) 

1 1 ] 

5' -0-(4,4' -v?^ h h V 3' -0-[4-0-(2-vTy N,N-y-f y y°n If ;v 

i^m 1 lam^^-fb^tJo 

[iff*:^ 1 2 1 

li^Tj 1-11 <7?v^■rtL^^-]*^cfB«$:?^/i'^b^^^tr^;|> 3 ' *SSX U:t-> K^- y Y 
[if ^JJ 1 3 ] 

3' 5k)SX V:tv' >>&*2 0 - 3 0 /imol/g<?)ti|'^-eSA^tLTV^^. W^:ffl 1 
2fB«c7)|affifB#:o 
[It^Tj 1 4 ] 

H c p siffiffi#-e^ . If « 1 2 1 3 mm.<DmmKi^o 
m-^M 1 5 ] 
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[0 0 0 1 1 
[0 0 0 2 1 

»c7)DNA^^i?ti. 3' ^ V^v K<:0|affi^(Z)*A(±3 ' *>S^ 1^^'> Ft^ 

[0 0 0 3 ] 

^Jx. ii\ it'ii^fr-e-gO f9 m Lz&^^-e § ^ v U ;v V - t LT . :$:5&0^#<7)-A'^'* a Mm 
>{>^T?i^ b J,#mM<b^%t?a^ -5 iP2 Si-CeHi-C (0) - fflo ^fe (D:^m h i^iX 7t 

[0 0 0 4] 

— CH2C 1 2?#^i^T?3 O^FBlML^v^t^^tc^'f^m-r^i hTjj^^m^^TS^ofCo ^ 
j; ^ 7^5^v^M14^#t::^v>Ti±. v V ;v V > - i: V ;v U > * - ii-g-^^ tt 

[0 0 0 5] 

[##fp:fcKl] Wada, T. ; Mochizuki, A.; Sato, T. ; Seike, M. , Tetrahedron Le 
tters, 1998, 39, 5593-5596 

mmmm t-t^ mm] 

[0 0 0 6] 

HJ^ti. DNA«ft#:SRj;D{i 1 0 0 roSv^SJS^ij^-tTifTX'?. i >1^3' 

iiss =^»*-r ^ *6 <^)^^] 

[0 0 0 7] 

(N) -O- (Rl) Si (R2) - (C6H4) - (CH2)n-0-P (0R3) N 

(R4) (R5) (I) 

(^4,^ (N) {i15£^(7)^ ^ V^t-v KX{±-€-cOffS'ft:tr^ !9 . Rl, R 2 R, 
tir;v^;V*XfiT V -;^S-tr^ i9 , R 3 V >m*<7)M^-C2fe 19 . n t± l ~ 5 <7)^i^ 

[0 0 0 8] 

^(7^3' Fj:.--;' 2 0 - 3 0 ^^mol/gCT) 
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[0 0 0 9] 

[0 0 10] 
10 0 1 1 ] 

x«\ 2-vT/^f-;v^, 4 - - h n-7aL-;VJ^f-;vS. N- ( h V "7 n :t n T-b-f-;v 
) T^y7^-^;V^. 4- [N-P«^;V-N- (2, 2, 2. - h y •7;V:tnT^r^ 

10 0 12] 

[0 0 13] 

^>n*. i^yym. Xlty Y ^■'y^^mf^^t:fy^ii^^^o - (CH2 ) n 
[0 0 14] 

mmm\ 

[0 0 15] 
[0 0 16] 

4- ^ V n t:° ;v ^ - ^ ^ ;v -r ;v ( 2 ) 

4_yxf y (9 g, 38 mmol) 4- ^ ^ ^ — ;V300 mLlCv#^^L, tH- 

?tTconc.H2S04 15 mL^?STLfCo 20#PHl<7)Jni>:M(75:^. R)n>v#?S^500 mLO^nn.i^ 
;VA(C«L/Co 7^ 300 fflL-ezmi^ 5wt%-;^m7K*^ > V '>A7XvM300 mL-trSHWmS 

93%) o 

[0 0 17] 

NMR (CDCI3): 0.93-1.06 (m. 12H). 1.18-1.27 (m, 2H), 3.90 (s, 3H). 3.96 (t, IH 
, J = 3.2 Hz), 7.58 (d, 2H, J = 8.1 Hz), 7.98 (d, 2H, J = 8. 1 Hz) . 
^^C NMR (CDCI3): 10.6, 18.5. 18.6, 52.2, 128.1, 128.2, 128.3, 130.5, 140.6, 167. 
1. 

[0 0 18] 

4-(ti Kpar'>^ ^;v) 7 j:— VT^n br;V'>7 > (3) 
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LiAlH4 (1.2 g. 32 mnol) ^^iSTfcTHF 80 iiUzmML. 4->^^ V T'n tf;!/ v 9 

•f-;VJ:jJ^T-;V2 (8 g, 32 mmoDo i67KTHFv#?t 80 mL^^9>o< ^-mfLfZo 'MT^k. 
10^riimWas:i^j:\^^^ I^^j^^;U20 mL^^9)o< nUU^fZo ^ v i^' a n ^ >500 

mLT-^fj^L/cf^. 0.2 N Oi^mTKvrmOOmL^ffl V^T3|IIttm o /Co 

(7.2 g, quant) o 
[0 0 19] 

NMR (CDCh): 1.02 (2d, 12H, J = 7.3 Hz), 1.17-1.23 (m, 2H) , 3.09 (brs. IH) , 3 
.94 (t, IH. J = 3.2 Hz), 4.58 (s, 2H) , 7.29 (d, 2H, J = 7.6 Hz), 7.48 (d, 2H. J 
=7.6 Hz). 

i^C NMR (CDCh): 10.7. 18.4, 18.6, 64.8, 126.0, 132.9, 135.4, 141.6. 
[0 0 2 0] 

4-(T-b h^v.;^-^;V)-7 j. — ;u-v-f V7°nii;Vv7> (4) 

4-(li Fnde~>^f-;v)-7i-;V->>M V^ntf;V->9>3 (4.9 g, 22 mmoD'k MM Lfz 
tf V yvlOO inLtC, T;V=r>T. ^jKWM (3. 1 mL, 33 nunol) i:4-N,N-v^ ^;VT 5 ^ 
tiVv^ (7.3 mg, 6 mmol) i1]Ux.fzo MW^'2mf^UW^k. ^ ^ 7 -;i/20 mL^l]Px.fCo 
■eom. J^J:&m*400 mimm^^ ^^-^^^^KL. 1^^:^:^7X300 mL^ m^'X ~m&Lfz 

gem=^f^#t ^•^#^^(5.4 g, 93%)o 
[0 0 2 1 ] 

^H NMR (CDCls): 1.03 (2d, 12H, J = 7.0 Hz), 1.20-1.24 (m, 2H) , 2.09 (s. 3H), 3.9 
6 (t, IH, J = 3.1 Hz), 5.10 (s. 2H), 7.32 (d, 2H, J = 8. 1 Hz), 7.51 (d. 2H, J = 
8. 1 Hz) . 

NMR (CDCls): 10.7, 18.4, 18.6. 20.9, 66.1, 127.1, 134.0. 135.5, 136.5, 170.4 
[0 0 2 2 ] 

5' -r0-(4.4' -y^ h^~> h V^;l-)]. 3' -rO-4-(T-tr h v ^ ^;V) "7 -;V-y ^ 
u V ^ y > ( 5 t ) 

4-(T-t h ■5^;V) "7 ji — ;U-v^ V •7°n t:;V v9 >4 (508 mg, 1. 9 mmol) ^li7jcCH2 

Ch lOmL^C^Mt, ^ uu-^,A-i^ :^^)\^^^'y V ^ y (761 mg, 3.9mmol)^inx. 

;5.o m.m^5^<Dm^(Dtk. C(^KJS^m=^5' -0-(4,4' ->^^ h^'>h V^;V)-^5v^> ( 
954 mg, 1.8 mmoDfc^ 5 ^'y"-;W (595 mg, 8.8 mmol) ^vtftf$-tir^>:^7RCH2Cl2 lOmLtC 
inx^o M?S-e30^ti#m^ tK (5 mL) ^Mx-fzo b'Mk. i^nnj^;l/A(100 mL)-e^fX 
f^:. 5wt%-Rm7]c*^ ^ V -7 A7XMmoOml-t?3IIlttffimf'P^^To/^o $ ^l^. 

*-^^;V7&9A^^nv hi^9:7^ - (l?4t°i; i^'>) J: «^L. ^^-^t 50-100% n 

B0^!iJ^t#fc(l.l g. 75%) o 
[0 0 2 3 1 

^H NMR (CDCls): 0.95-1.07 (m, 12H), 1.18-1.26 (m, 2H), 1.53 (s, 3H). 2.09 (s, 3H 
), 2.27-2.31 (m, IH), 2.48-2.56 (m, IH), 3.39 (d, IH, J = 8.1 Hz), 3.50 (d, IH, 
J = 8.6 Hz), 3.75 (s, 6H), 4.16 (d, IH, J = 2.4 Hz), 4.67 (d, IH, J = 5.7 Hz), 5 
.11 (s, 2H), 6.51 (t, IH, J = 4.1 Hz), 6.82 (dd, 4H, J = 2.4 Hz, J = 8.9 Hz), 7. 
18-7.67 (m, 14H), 10.3 (brs, IH). 

i^C NMR (CDCls): 11-7. 11.8. 11.9. 12.4, 16.8, 17.1, 17.16, 17.19, 17.21, 20.7, 
41.6, 54.9, 63.1, 65.8, 73.1, 77.2, 84.7, 86.6, 86.8, 110.8, 112.9, 123.4, 124.9 
, 126.7, 126.9, 127.1, 127.6, 127.7, 127.8, 129.7, 133.3, 134.1, 134.4, 134.97, 
135.01, 135.2, 135.7, 136.5, 143.9, 149.1, 150.3. 158.3. 163.9, 170.4. 
MS m/z calcd for M+Na; 829. 3496. Found; 829. 3452 
[0 0 2 4] 
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5' -r0-(4.4' -v^ h h f-JV)]. 3' -rO-4-(T-b h ^'>^ ■g^;^) ^ -->V-v^ V -7° 
n tf;vvij 2-7"'^^'>T7"V y > (5 a) 

4-(T-b h^-^>;^^;V)'7j:- — V'7°ntf;i/v'9>'4 (420 mg, 1 . 6 mmo 1 ) ^ te7)cCH2 C 
h 8 mLtrvWL^ n n-4,4-v^ -^^^Vt: iJ''"^ h ^ ^ (629 mg, 3. 2 mmol) ^Snx. 

m.'&3o^<Dmw<7)^k. c:(dkjs«=^5' -o-(4,4' -'>'^ h^i/ h ^;v)-2' -t^^^- 

^'>Tt-Vv> (796 mg, 1. 4 mmol) i: ^ 5 ^J^'^y'- ;V (489 mg, 7. 2 mmol) *?#^i^$-ii:/tl!S 

7RCH2CI2 8 mLl::j]P£;i.o m^-CSO'^mW^k. 7K (5 mL) ^^jD^/to 5^^. 

(100 mD-e^f^m, 5wt%-Rm7jc*t- h i; '^i.7X?#?tlOOml-C-3IIIttm^*{1^^^To7to $ ^ 

1^50-100%^ nn.i^;v A. ^ n n trO-3%^ ^ y - }l'<D^'^ -Jj::.y V ^-^^ifX^UiL 

> t a filJt/ ^#7^^ (850 mg, 72%) o 

[0 0 2 5] 

NMR (CDCI3): 0.98-1.07 (m, 12H), 1.22-1.31 (m, 2H), 2.11 (s, 3H) , 2.48-2.55 ( 
m, IH), 2.75-2.89 (m, IH). 3.31 (d, IH, J = 4.6 Hz), 3.38 (d, IH, J = 4.6 Hz), 3 
.76 (s, 6H), 4.28 (d, IH, J = 2.4 Hz), 4.67 (t, IH, J = 2.6 Hz), 5.10 (s, 2H) , 6 
.09 (s,lH). 6.50 (dd, IH, J = 5.9 Hz, J = 7.3 Hz), 6.76 (d, 4H, J = 8.6 Hz), 7.1 
7-7.38 (m, IIH), 7.50 (d, 2H, J = 7.3 Hz), 7.99 (s, IH) , 8.28 (s, IH). 
^^C NMR (CDCI3): 12.1, 12.2, 17.4, 21.0. 40.9, 55.2, 63.5, 66.1, 73.5, 84.5, 86. 
4, 87.1, 112.9, 113.0, 119.9, 126.7, 127.2, 127.7, 128.0, 129.9, 133.7, 134.6, 1 
35.48, 135.51, 137.0, 138.8, 144.3, 149.4, 152.6, 155.3, 158.3. 170.6 
MS m/z calcd for M+H; 816.3793. Found; 816.3711. 

[0 0 2 6] 

5' -r0-(4.4' -v^ h^v h V ^;V)1. 3' -rO-4-(T^ F^'>^f-;v)-7ji-JV-yM V/n 
b:;v~> U ;v1 ^^-Jy (6 t ) 

5' _[0-(4,4' -v^ h h U -5^;^)], 3' -[0-4-(T-tr h ^ v ^ ^;l-) 7 V 
T'n tf;U'>iJ ;v] •f-<-Jy5t (925 mg, 1. 2 mmol) =SrtBuNH2-MeOH (1:4, v/v, 20 mL) 

M'J^. =^m^MLfzo ^<7)^k. ^ nn.is;vA100 mLtr^lRL. IS^D :^:^7X 100m 1-^3 HI 

^^ii^iE^^^-ti/to iom^^tf^vi; 7Ai^nv h ^-^v ^' - (l%tfVv^ 

) KX^^ML. ^^•9->lC50-100%^ nn53^;VA, ^ uu:^)VM.},zO-3%^ ^ ^ •- )i^(D^^ 

^vj^y h^7!)>iir-r:mL. mmt: ^^L^ mm {7si m, 89%)o 

[0 0 2 7] 

^H NMR (CDCI3): 0.92-1.00 (m, 12H), 1.17-1.25 (m, 2H), 1.56 (s, 3H) , 2.15-2.38 ( 
m, IH), 2.53-2.68 (m, IH), 3.31 (dd, IH, J = 2.7 Hz, J = 10.5 Hz), 3.43 (dd, IH, 

J = 2.7 Hz, J = 10.5 Hz), 3.77 (s, 6H), 4.12 (d, IH, J = 2.4 Hz). 4.63 (t, IH, 
J = 2.7 Hz), 4.67 (d, IH, J = 5.7 Hz), 6.44 (dd, IH, J = 5.9 Hz, J = 7.3 Hz), 6. 
77 (dd, 4H, J = 2.4 Hz, J = 8.9 Hz), 7.19-7.35 (m, IIH), 7.44 (d, 2H, J = 7.8 Hz 
), 7.61 (s, IH), 8.15 (brs, IH). 

^^C NMR (CDCls): 12.0, 17.4, 41.8, 55.2, 63.3, 64.9, 73.3, 84.8, 86.8, 87.1, 111 
.0, 113.1, 126.1, 126.9, 127.8, 129.8. 129.9, 132.4, 134.5. 135.0. 135.2, 135.5, 

142.2, 144.1, 150.3, 158.4, 163.9. 
MS m/z calcd for M+H; 787.3391. Found; 787.3413. 
[0 0 2 8] 

5» -[Q-(4.4' hdps/h i;-^;v)1. 3' -ro-4-(i^ F^'>^^;v)'7^^;v-vM y/p 
br;V'>V;vl ?2' Tt^i^Tr-^y-yy (6 a) 

5' -[0-(4,4' h^rv h V f-;V)], 3' -[0-4-(T^r h ^ f-;V) "7 V 

ynif;VvU;V] 2' -7-'^^ vTxV v>5a (610 mg, 0. 75 mmol) =lrtBxaNH2-MeOH (1:4, 
v/v, 15 mL) -CMi^. -mm^mLfZo ^(D^ik. i5'nn>j^;^Al00 mLt?^flL. 1^^:^:^ 
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:^ ^ ^ ~)V(7)^^V:^^yy^i}^nxm^\^. vt^^^^^LSWS-tf/^CSSO mg. 92%)o 
[0 0 2 9] 

NMR (CDCh): 0.93-1.03 (m, 12H), 1.20-1.29 (m, 2H), 2.48-2.55 (m, IH), 2.75-2 
. 89 (m, IH) , 3. 22 (dd, IH, J = 4. 1 Hz, J = 10. 3 Hz) , 3. 39 (dd. IH, J = 4. 1 Hz, J 
= 10.3 Hz), 3.73 (s, 6H), 4.21 (d, IH, J = 3.8 Hz), 4.69 (s, 3H) , 6.01 (s, 2H), 
6.50 (t, IH, J = 6.2 Hz), 6.74 (d, 4H, J = 8.9 Hz). 7.13-7.33 (m, IIH), 7.50 (d 
, 2H, J = 8.1 Hz), 7.81 (s, IH) , 8.26 (s, IH) . 

^^CNMR (CDCh): 12.2, 12.3, 17.46, 17.51. 17.55, 17.6, 40.8, 55.2. 63.2, 64.9, 

73.0. 77.2. 84.2, 86.4, 86.7, 113.0, 119.8, 123.6. 126.3, 126.7, 127.7, 128.0, 1 

28.1, 128.9, 129.87, 129.9, 132.6, 134.7. 135.5, 135.6, 135.8, 138.7, 142.5, 144 
.4, 149.5, 149.6, 152.8, 155.3, 158.3. 

MS m/z calcd for M+H; 774.3687. Found; 774.3747. 
[0 0 3 01 

5' -r0-(4,4' h Vf-;^-)]. 3' -0-r4-0-(2-yTy N.N-v-f V7^nH° 

;v^;^»n7^ >)^>vJi^-vM V7''n;^°;vy ij;vl ^^-Jy (7t) 
5' -[0-(4,4' -v^ h^v h U f-;v)], 3' -[0-4-(li K^^/^^;v)'7a^-;V-i>M VT'n 
^^VyU (770 mg, 1. 0 mmol) =lr tf U v^nn^^^co 
m-^^^m L Xm.7Vik. tejjcTHFdO mL) '^^fz(D%. ^"n tf T ^ y {2 

42 fxU 1.1 mmol) t (2-vTyj:^f-;V)(N,N->'M V7°nif;VT5y)^'nn.-^;^-7'f >'(24 
2 fxU 1.5mmol) ^inxTtro ZmmmW\^fz^k. (20 mL) }.z:^nxi)-h . ^ 

^^;}^;^A200Inlt?^fXL^ h V A7fc^?S200ml-e3|lIttm^f^=l:^To ^ 

100% n ^v^-r^' n tzO-3%^ ^ y -;K7)^'7 vJ^> h ^:*^tt"C?#ta L 

. vM*^*befi«joe'fe1i#=lr#fc(850 mg, 88%)o 
[0 0 3 1 ] 

^H NMR (CDCls): 0.94-1.06 (m, 12H), 1.17-1.29 (m, 15H) , 1.50 (s. 3H), 2.13-2.30 
(m, IH), 2.35-2.48 (m, IH) , 2.60 (t, 2H, J = 6.3 Hz), 3.27 (dd, IH, J = 2.7 Hz, 
J = 10.5 Hz), 3.45 (dd, IH, J = 2.7 Hz, J = 10.5 Hz), 3.61-3.87 (m. lOH), 4.14 ( 
d. IH, J = 2.1 Hz), 4.65-4.76 (m, 3H), 6.48 (dd. IH, J = 5. 7 Hz, J = 7. 8 Hz) , 6 
.80 (dd, 4H, J = 2.4 Hz, J = 8.9 Hz), 7.21-7.37 (m. IIH), 7.46 (d. 2H, J = 7.6 H 
z), 7.63 (s, IH), 9.45 (brs, IH) . 

i^C NMR (CDCl3):11.8, 11.9, 12.0, 12.4, 16.9, 17.1, 17.27, 17.32,17.4, 20.3, 20 
.4, 22.8, 22.90, 22.94, 24.47, 24.55. 24.57, 24.7. 41.7. 43.0. 43.2. 45.2. 45.3, 
55.1, 58.3, 58.5, 63.3, 65.0, 65.3, 67.8, 73.2, 77.2, 84.8, 86.7, 87.0, 110.9, 
113.01, 113.04, 117.4, 126.0, 126.1, 126.8, 127.7, 127.8, 129.76, 129.80, 132.3, 
134.0, 134.3, 135.0, 135.2, 135.4, 140.2. 140.3, 144.0, 150.2, 158.4, 163.8. 
NMR (CDCh): 149.3 
[0 0 3 2] 

5' -0-(4.4' -v^ h^v h U^;V). 3' -0-r4-0-(2-v7y N. N-'^M V ^"n 

.ix;;;.isnT^ h)^>y;V-vM y tf;V'>'; ;v1 2' -T-^^l^TY J ^yy (7 a 

H' -[0-(4,4' -i/^ h^v h U^;V)]. 3' -[0-4-(li K^^^^^^^)7^-''^-vM VT' 
ntf;Vvi;;V] ?2' t"*^ vTxV v >6a (450 mg, 0. 58 mmol) ^ tf V v 
Vi^uu^ ^ y(Dmx^\%\^xmM^. ^7jcTHF (6 mL) $^^/cOt>. VAVfXi 

ti;Vji^;UT^ ^(141 fx\, 0. 64 mmol) ^SOx/Co >1 OY#?t=^-78°C 4 -Ci^iP L. (2-v'T 
y j:f-;l/)(N,N-~:/M y/ntf;vT5 y)^nn5f:;x.-7d' >(141 0. 87 mmol) '^JPx.T 
ij^h^ ifb/io 30^^ii#L/^fi:> KiS-^V^=^7R(20ml)lC^ltT>a-^, 

miE# 2005-3026741 
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^%^-> V TJ^-^^^Vi^ n-v h ^^'7 -7 ^ -(1% h i; jif^;vT5 i '9WSt, -^^-if^irs 
0-100%^^ nn4^;VA, l^v^Ti^ nn;}^;VA ^ J - }\^<D^^^ 'J^y h =l:7^>^ttTv#tB 

L. v#«^^* Lg 6^(75 S'feli^^^/c (500 mg, 87%)o 
[0 0 3 3 ] 

iH NMR (CDCls): 0.98-1.05 (m, 12H), 1.16-1.29 (m, 15H), 2.48-2.69 (m, 3H) , 2.72- 
2.87 (m. IH), 3.31 (dd, IH, J = 4. 1 Hz, J = 10.3 Hz), 3.39 (dd. IH, J = 4. 1 Hz, 
J = 10.3 Hz), 3.60-3.86 (m. lOH). 4.28 (d, IH, J = 2.4 Hz), 4.67-4.78 (m, 3H). 6 
.06 (s, 2H), 6.51 (t, IH, J = 6.4 Hz), 6.77 (d, 4H. J = 8.6 Hz), 7.18-7.38 (m, 1 
IH), 7.49 (d, 2H, J = 7.0 Hz), 7.98 (s, IH) , 8.28 (s, IH) . 

^^C NMR (CDCls): 12.2. 12.3, 17.46, 17.51, 17.55, 17.6, 40.8, 55.2, 63.2, 64.9, 

73.0, 77.2, 84.2. 86.4, 86.7, 113.0, 119.8, 123.6, 126.3, 126.7, 127.7, 128.0, 1 

28.1, 128.9. 129.87, 129.9, 132.6, 134.7. 135.5, 135.6, 135.8, 138.7. 142.5. 144 
.4, 149.5. 149.6, 152.8. 155.3. 158.3. 

NMR (CDCls): 149.3. 
[0 0 3 4] 



I.Oequiv ., ^ LOequiv cat. 

I g-\ 5%H2S04 \ J7-\ UAIH4 1 ACgO DMAP. 

Hjl-O-COOH * Hj.-Q-COOMe ^HF " H^h<>^"^" pyridine ' 

2 93% 3 quant 

2.0equivo I.Oequiv _ 

_ CH2CI2 >-S.i-f y-CHjOAc r.t,10niln 

^ ®3% r.L,10rain /. ^ ^^"^ 



l.lequlv ?' DMTrO-^ 



5t B= Th 75% 
Sa B= Ad**"^ 72% 



r.t,30min(methodA} 



-78'V:-»r.t,3Dmin CEO 
6t B= Th^J»% (method B> 7t B= Th 88% (method A) 

6a B= Ad 92% 7a B= Ad 87% (method B) 



[0 0 3 5 ] 

b ij ji^;VT >^-'7 A. 0-(4.4' -P^ h^^jy h V^)^)WFm. (9) 

t Kn^->I'^M (760 mg. 10 nunol) h'J j:^-^;VT5 > (1.45 mL, 11 mmoD^^SI^ 
-li:/;tf y vV^?^ 100 mLtC4, 4' -i^'^ V V) ^ ^ u ^ ^ V^M^fZo MvS. 24Bf 
WWL. 20 raL<D^ J -JU^M^fzo ^nn.i^;VA500 mLT^^fXL, 0.5 Mco^m h U 
- A^s--;; ^7 r-300 mL^ffl T 3tIlWtB ^ i3 ^ o f^o 

i^o-y h=tr;e»-tt-C-^mL. M=^^*LB6*lt>=^#^c(3.5 g, 73%)o 

ffiiE# 2005-3026741 
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7/ 



10 0 3 6] 

NMR (CDCI3): 1.15 (t, 9H, J = 7.3 Hz), 2.97 (dd, 6H. J = 7. 0 Hz, J = 14.9 Hz 

). 3.55 (s, 2H), 3.64 (s. 6H) , 6.77 (dd, 4H, J = 2.4 Hz, J = 7. 0 Hz), 7.06-7.17 

(m, 3 H), 7.39 (dd. 4H, J = 2.0 Hz, J = 7.4 Hz), 7.43 (d, 2H, J = 1.4 Hz). 

[0 0 3 7] 

Bffifi^ (10) (pmm 

$ ^ ^) - u V y ^ yi? V ^ y Hffiffifl^ (500mg 17// mol) ^ h V ^ 

■5^;i/T>-^-'^A,0-(4,4' -^^ b -> h V ^;V)ItSt3-18 (260 /umol) ^fCDCC (268 
1.3inmol) ^P^uu^^y (5mL)tCv#^^L. Srai20#F^ W Lfco KJBI^. Hfflffl'* 
^hmi^. T-b h::^ ^ V ;V-e<D^5fe?t • ^:^*^To/it^. m:^WB. (0.5ml) tDMAP (5 mg) 
^}£^)i;y (4.5 mL) \zmi)-\^fzmrm.KliW^^o Zm^mW-^fr^fz^ik. Sffifi'f^^ll^ 

i^^fz{2A //mol/g)o 
[0 0 3 8] 
['ft 2] 



1 equiv 

l.lequiv 1.1 equiv HgN. seqylv 25 equiv 

DIWITr-CI EtjN O EtaN DCC 



pyridine ^ ^HNEtg CHaClj 

r.t,1 day 9 r.t, 12 h 




I DNA synthesizer ^ 



IMTBAF-AcOH 



THF 



dLMMIMIIMJ 
dnTTTTTTTTTAl 



[0 0 3 9 ] 

V ;v V > - ^ffi v^/cDNA-^j^ 

d[TTTTTTTTm]:fe ir^^^ Applied Biosystem Inc. (ABI) (OXM 

A/RNA Synthesizer 392^j£fflL/::o DNA^ V rf^-co g t&^^^^r J: HCPHI^a 
fi#:3-19 (1 ;«mol, 24 mo/g) v U ;V V > ^ - n T 5 b :y > 7t 

jy^TcO^l 19 ^^^^o 

[0 0 4 01 
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Step 


opGraxion 




time, (min) 


1 


washing 




0.2 


2 


detritylation 


o?b Ol300LIUr1 / on2wi2 


1.5 


3 


washing 


CH3CN 


0.4 


4 


coupling 


0.1 M amidite + 0.2M HO^^Bt in CH3CN-NMP (15:1, v/v) 


1.0 


5 


washing 


CH3CN 


0.2 


6 


coupling 


0.1 M amidite + 0.2M HO^Bt in CHaCN-NMP (15:1, v/v) 


1.0 


7 


washing 


CH3CN 


0.^ 


8 


oxidation 


0.1 M Igin Py-HgO-THF (20:2:78, v/v/v) 


0.5 


9 


washing 


-ch.cn 


0.4 



[0 0 4 1 1 

I^V^-r. DMTr^4-l^F^C»3% trichloroacetic acid in CH2CI2 (2 mL)T-pi^*L, CH2CI2 
(1 mL X 3), CH3CN (1 mL X 3) LfCo ^<D^k. 10% DBU in CH3CN (500 
/uL) -evTy^-5^;V*^P^*b7to CHsCN (1 mL X 3)T'S5jifB#:'|-»Lfcmt3. TBAF 
(131 mg, 0.5 mmol) tl^m (24 ^L, 0.5mmol) ^SftyJcTHF ^ ^Zi^-^-LtzKlBm-^-^'m 
ffifi#*lBtFBmSL. DNA:t U ^j'-^-^O-© 19 tB L^^ff -^^/to # ^ ^^7'c■?l^•M^S^Sep-Pak 

[0 0 4 2] 

[0 0 4 3 ] 
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l/E 



(N) -o- (R 1) Si (R2) - (Ce H4 ) - (CH2 ) n-O-P (OR 3) N 

(R4) (R5) (I) ..crr^^-o^ 

(N) KXii-eoflS^-e^i?. RU R2R. 4RZ>R5 

{iT;vV;v*X{±TU-;v»-e^ l9^ r 3 iiU :^m»(^M^"^^^ ^ n t± i ~ 5 <7?M 

im^m] mi 



milE#2 005-3026741 



#M 2 0 0 4 - 0 4 9 3 1 2 ^-i^ : 1/E 

#fPffllScOll=-^ #M 2004-049312 

^if^-^ 50400301672 



taiw ^fflis^-hi^ 0 0 9 3 



mmU] ¥^6^ 2^250 
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